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DISCLAIMER

Certain commercial equipment, components, and software are identified to adequately present
the underlying premises herein. In no case does such identification imply recommendation or
endorsement by the National Telecommunications and Information Administration, nor does it
imply that the equipment, components, or software identified is the best available for the
particular applications or uses.
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While such ADCs are available, it proved impossible to
find a suitable device that fell within the equipment
budget for the project.

A hardware solution based on the established method of
the ‘sliding correlator’ has therefore been adopted. In
this technique, the local PN sequence is clocked at a
slightly different rate to that transmitted. This causes
the two sequences to drift past each other, with the
output of the correlator representing the multipath
profile of the channel, dilated in time by a factor given
by the ratio of the slip rate to the chip frequency. A
particular advantage of this configuration is that the
required IF bandwidth of the receiver is reduced to
twice the slip rate, greatly simplifying the design, and
increasing the processing gain of the system.

In the final design, this slip rate is ~12 kHz, with an IF
bandwidth set at ~24 kHz by a crystal ladder filter.

In the classic ‘sliding correlator’ approach, as with most
other sounding techniques, high stability clocks are
used at transmitter and receiver, ensuring phase
coherence during the measurements, and allowing
Doppler
retrieved.

channel characteristics information to

For most of the applications likely to be used indoors, it
is less important to recover Doppler information from
the complex channel. Consequently, the usual rubidium
frequency standards can be dispensed with, keeping
hardware costs within the study budget.

4.2.1. System parameters

The frequency selected for the measurements was
largely determined by the availability of a test &
development licence. Satellite systems offering services
to portable, possibly indoor, terminals are likely to
operate below 3 GHz, while the required sounding
bandwidth of 200 MHz places a further restriction on
spectrum choice. The frequency band 2300-2500 MHz
was eventually allotted for the measurements.

The choice of PN bit rate and sequence length has been
discussed, above. The remaining parameter to be
chosen is the scaling factor (i.e. the ratio of the
sounding bandwidth to the slip-rate).

This might appear to be an arbitrary choice. However,
to ensure maximum signal-to-noise ratio it is necessary
to ensure that the integration period of the correlator
corresponds to an integer number of PN sequences — if
this is not the case, the correlation will only be carried
out over part of the PN sequence. Thus the bandwidth

of the integrating filter should be , Where Tpy is

nPN

the PN sequence time (i.e. =5.11/8). The

1
100MHz
filter must, also, have a bandwidth of at least twice the
slip rate, but be as narrow as possible to exclude noise.
For n=1, a filter bandwidth of 196 kHz is implied,
giving a slip rate of 98 kHz.

This would result in a scaling factor of ~1000. As noted
in [3], the use of such low slip rates results in
considerable distortion of the correlator output. A
higher value of n has therefore been selected; n=8 gives
a slip rate of 12 KHz.

4.3. Detailed design

Block diagrams of the transmitter and receiver are
shown in Figures 7 & 8, below.
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Figure 7: Transmitter





